Adaptation of intestinal glucose transport in rats with diabetes mellitus occurs independent of hyperphagia.
Chronic diabetes enhances intestinal absorption of glucose and induces hyperphagia. We examined the enhanced intestinal absorption of glucose in ad libitum-fed rats with streptozocin-induced diabetes mellitus and compared these results with those obtained from pair-fed diabetic animals. Maximal transport capacity (Vmax) and carrier affinity (K0.5) were determined by measuring jejunal and ileal short circuit current (Isc) responses to varying concentrations of 3-O-methyl-D-glucopyranose and D-glucose. Pair-fed diabetic animals maintained the same body weight as animals fed ad libitum, although ad libitum-fed diabetic rats had an increased oral chow intake. Age-matched control rats maintained a constant jejunal and ileal Vmax and K0.5 throughout the study. Diabetic rats fed ad libitum demonstrated an enhanced Vmax and K0.5 in both jejunum and ileum. Pair feeding diabetic animals further enhanced jejunal Vmax while lowering jejunal K0.5 levels. In contrast, pair feeding diabetic animals delayed and blunted changes in ileal Vmax and prevented changes in ileal K0.5. In conclusion, signals other than those of hyperphagia regulate kinetic changes in glucose absorption during diabetes mellitus. Furthermore, these changes have differing effects on jejunum and ileum.